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CO, concentration over the past 650 000 years

e Due to emissions from human activities the CO2 concentration is 385 ppm (2008), far
exceeding the natural range over the last 650 000 years (180 - 300 ppm)
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Recent Global Sea Level Rise projections (up to 140 cm by 2100) are
above the IPCC (2007) upper limit (of 59 cm by 2100)
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Data:

Church and White (2006)

Scenarios 2100:

50 — 140 cm (Rahmstorf 2007)
55 — 110 cm (*high end”, Delta Committee 2008)

Scenarios 2200:

150 — 350 cm (“high end”, Delta Committee 2008)

Scenarios 2300:
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Climate Change Scenarios

Impacts of Climate Change

Atmosphere/ Economic impacts
cryosphere / sea Infrastructures and physical capital

(Damages, Losses)

Production and Consumption
(Processes, consumer behaviour, Growth potential,
Variability/disruptions activity)
Employment

Social Impacts

Health (Mortality, Morbidity, Labour productivity)
Distributive impacts (Social groups, Regions)
Resource conflicts
Migrations
Social fabric
Governance

Source: Environment DG based on (EEA, 2008) , OECD 2008 and TEEB. Potential impacts are all impacts ’

that may occur given a projected change in climate, without considering adaptation. .
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Europe key past and projected impacts
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Sea level will rise 0.18 to
0.59 m from 1980-2000 to

2100 (IPCC)

Sea level rise (m)

(90 % confidence limits)

Sea level rise

Source: EC, 2009
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Global and European temperature

e Global temperature (2007)
e European temperature (2007)

: + 0.8 °C (above 1850-1899 average)
: + 1.0 °C (above 1850-1899 average)
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e Global projection (1980-1999 to 2080-2100)
e Europe (1961-1990 to 2080-2100)

: + 1.1-6.4 °C
: + 1.0-5.5°C
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Temperature extremes in Europe

e Extremes of cold became less frequent and warm extremes more frequent k5
e Number of hot days almost tripled between 1880 and 2005 7
Fz'-’fl’f."- ?:«1;__ e
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o i 2 3 4 L & 7 g O 10
. . . Projected changes in number of
Observed changest;]n durqtg)rig;gvagrgosespells in tropical nights between periods
summerin the perio - 1961-1990 and 2071-2100
—h
e Increase in frequency, intensity and duration of heat-waves E’
e Further decrease of number of cold days and frost extremes A
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Precipitation extremes in Europe

e Intensity of precipitation extremes increased in the past 50 years (across Europe)
e No change in part of Europe experiencing meteorological drought conditions
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Changes in the contribution of heavy rainfall to total

precipitation between 1961-2006
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Number of consecutive dry days

(1860 — 2100)

e More frequent heavy precipitation events (across Europe)

e More and longer dry periods (especially in southern Europe)
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River floods

e Since 1990, 259 major river floods have been reported in Europe (165 since 2000), the 5
increase is mainly because of better reporting and land-use changes 2
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e Increase in the occurrence and frequency of flood events in large parts of Europe
e Less snow accumulation in winter and lower risk of early spring flooding
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Drought

Increase in frequency and
Intensity of droughts in
many regions of Europe

Southern and south-
eastern Europe are most
prone to an increase in
drought hazard, but
minimum river flows will
also increase in many other

Change in %

regions .
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reduction (more Increase (less
severe droughts) severe droughts)
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Relative change in mean summer minimum 7-
day river flow between 2071-2100 and 1961-
1990
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River basin scale WEI’'s indicate extreme stress
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Land use and

Maintaining water retention capacity important to reducing the

Simulated soll
moisture by
ECHAMS5/T106L31
for the baseline
period (1961-1990)
(left) and relative
changes in % under
the IPCC A2
scenario (2070-
2100) (left).
Source: EEA, 2008

Impacts of intense rainfall and droughts

Desertification potentially extending to the Mediterranean
regions of the EU due to exacerbation of its environmental
drivers (erosion, salinisation and soil organic matter decline)

and climate change.
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Crop yield changes under the HadCM3/HIRHAM A2 scenario [%]
Copyright; EC PFESETA prc-j_e_ct _,."‘ i I | = LS L - 'SD o ‘1 5

Crop yield
changes in 2080

The map shows the change in yield
from current to the period 2070-
2100 (A2 scenario) based on
PRUDENCE HadCM3/HIRHAM.
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Source:
Text based on ‘Adaptation to Climate Change in the Agricultural Sector’.AGRI 2006-G4-05. AEA Energy &
Environment and Universidad de Politécnica de Madrid. Report to DG Agriculture and Rural Development, 2007. Map
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AN EU ADAPTATION FRAMEWORK




MITIGATION AND ADAPTATION
COMPLEMENTARY EFFORTS

MITIGATION

m EU Goal: to maintain global warming at + 2°C (pre-

A industrial times)

m This Goal will limit the risks and magnitude of
climate change but will not avoid all impacts

m Adaptation will be a necessary and complementary
effort to mitigation

m The more Mitigation the less Adaptation will be
required and vice versa

ADAPTATION

. b
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NATURAL DISASTERS IN EUROPE, 1980-

2007

Mumber of events

2010 A
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POLICY MAKING PROCESS AT EU

Communication adopted in
June 2007/Green Paper

\

Stakeholder Consultations
2007-2008

LEVEL

New Strategy/ White Paper
adopted
April 2009

/

Internal Consultation

-ment of an EU Adaptation Framework

19



Main Policy

WHITE PAPER on Adapting to climate change :
Towards a European Framework for action

COM(2009)147 of 1.4.2009

European COMMISSION STAFF WORKING
DOCUMENTS Accompanying the WHITE PAPER

eAdapting to Climate Change: the Challenge for
European Agriculture and Rural Areas SEC(2009)417

eHuman, Animal and Plant Health Impacts of Climate
Change SEC(2009)416

eClimate Change and Water, Coasts and Marine Issues
SEC(2009) 386

20
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EU ADAPTATION FRAMEWORK

Objective:

To improve the EU’s resilience to cope with the
impacts of climate change

Phased approach:

Phase 1: 2009-2012 - Lay ground work

Phase 2: 2013 onwards - Implementation of a
comprehensive adaptation strategy

21
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EU ADAPTATION FRAMEWORK
-Phase 1: 2009-2012

B Strengthen the Knowledge/Evidence Base

B Mainstream climate Adaptation into key policy areas
B Employ a combination of policy instruments

B Financing issues

B Advance work internationally on Adaptation

Working in Partnership with EU, national ,
regional and local authorities

European Environment Agency }; _)



STRENGTHENING THE KNOWLEDGE BASE —
AN ESSENTIAL STEP FORWARD

«Sound scientific results are paramount

«Current reporting/data mechanisms are fragmented

«EU Strategy will focus on strengthening the knowledge base

eImportant starting point — European Clearing House Mechanism
(CHM)

23
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CLEARING HOUSE MECHANISM

e Europe wide data repository and platform for
knowledge

e Clearing House Mechanism will be a one-stop shop,
web-enabled system providing access to information
sources, documents, data, case studies etc..

e Expected to be operational in 2011

eScoping study underway -in parallel, methods,
models, data sets and prediction tools will be
developed

A

. b
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Benefits and users of an EU Clearinghouse

on impacts, vulnerability and adaptation

Contributes to the implementation of the Commission White
Paper on Adaptation (and the Shared Environmental
Information System)

Provides networking for existing and future thematic and
national/regional networks and organisations

Goes beyond national borders (transboundary impacts)
Access to results of research projects (EU RTD, national)
Supports the coordination of EU contributions to the UNFCCC

Users: European (EC, EP, EEA), National (various ministries),
Trans-national (e.g. river basins), Sub-national (regional and
local authorities), others (NGOs, businesses, citizens)

25
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MAINSTREAM ADAPTATION INTO KEY
POLICY AREAS

Step by step approach - based on solid scientific and
economic analysis

For now: "No Regrets” measures - funding: existing national
or EU Rural Development or Regional Funds

Review and assess appropriate options by sector and
implement in relevant EU policies (Agriculture, Health,
Transport, Energy etc.)

Develop Adaptation Strategies outlining the action required

26
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Draft EU Guidance: How to adapt to climate change with
regard to water issues and EU water legislation

Being prepared by countries and Commission (Water FWD) for river
basin management plans (RBMP) due in 2015, only few 2009 RBMPs
include adaptation

Long I
Nationa
Regional )
Spatial Adaptation
Water Sl BV Strategies v
company water Regional Water resources
“-----.... resources ‘__, water strategy for
River Basin gans resources England and
s Management + \ strategies Wales
*lo i . e mnut® .
Timescale Gatu:l'l.rr':-eﬂt
Flood
Managememnt
Flans
Catchment
Abstraction Water company
Managgmenl supply-demand
Strategies submissions to
Local Ofwat
Development Water Company Environment
Frameworks drought plans Agency
drought plans
Short S ——
Catchment Geographical scale Mational

W,
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Employ a Combination of Policy
Instruments

- European Economic Recovery Plan - contains a
number of proposals modernising European
infrastructure, promoting energy efficiency in
buildings etc.)

- Insurance and other financial services products
Market Based Instruments

- EU-ETS - using revenue generated from auctioning
allowances for adaptation purposes

28
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ADVANCE WORK INTERNATIONALLY ON
ADAPTATION

The EU is committed to working with third countries to
improve their resilience and capacity to adapt to the
adverse effects of climate change through for example:
- Bilateral and Regional Agreements

- The Global Climate Change Alliance

- The UNFCCC - EU Proposal for a Comprehensive
Framework for Action on Adaptation (FAA)

29 W
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WORKING IN PARTNERSHIP

- Close co-ordination with EU Member States is essential in
preparing effectively to address the impacts of Climate
Change

- Establish Impact and Adaptation Steering Group (IASG)
with Member States

- IASG will develop the 4 Pillars and take Adaptation
Framework forward

- Steering Group will be supported by technical groups and
will consult with civil society and the scientific community

A

. b
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Last but not least...Data and information
needs impacts and adaptation

Improved monitoring and reporting:
e National monitoring (GCOS essential climate variables)

e Regular national or EU-wide monitoring at right scales (river basin
etc

Improved and coordinated scenarios:

e High resolution scenarios regional level

e Consistency between climate and socio-economic scenarios
Improved understanding of vulnerability

e Models and methods

Information on good practices in adaptation

e [Effective adaptation measures and costs

e Avoid ‘mal-adaptation’

Indicators to monitor adaptation actions and effectiveness
Better information exchange mechanisms

EU and national research and GMES could help fill many of these gaps, while the
proposed EU Clearinghouse can provide the current information that can
already now support adaptation actions

31
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INITIATIVES LINKED TO ADAPTATION

EU + EXTERNAL WATER- EU

Strengthening the
Knowledge Base

UN
Zramework Conventio

Communication

Climate Change
Article 4

2007

ADAPTATION
FRAMEWORK

Communications

Disaster Floods Directive

2007

Prevention and Control
2009

Mainstreaming

)_C And many others... )_
h Y
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Working together
with water

Finland's National Strategy
for Adaptation to Climate Change

SUR LES EFFETS DU RECHAUFFEMENT CLIMATIOUE

OBSERVATOIRE NATIONAL L, .. . rf ! - EST'E'

Stratégie
® nationale
1 | d’'adaptation |
“" *au changement ] ¢ DY B LITHUAR

= climatique -

ATVIA

-
% Strategi for tilpasning til
UNITE . i >

<] GD0 HE klimazendringer i Danmark
S WHETHER LANDS POLAND

GEXMANY

CZECH

e REPUBLIC
BOURG SLOVAKIA
LIECHTEN-

FRAMCE STEIN
SWITZER-
e —

BELGIUM

AUSTRIA HUNGARY
- s I Y

j 2 - NEMZETI
[ PLAN NACIONAL DE n EQHAJLATVALTOZAS!
ADAPTACION AL CAMBIO N STRATEGIA

AND CLIMATICO FS 2008-2025

+

Dieutsche Anpassungsstrategic
an den klimawandel

vem Busdeskalinett 3m 17, Desember 2008 betchlocsen

MARCO PARA LA COORDINACION ENTRE ADMINISTRACIONES PUBLICAS
PARALAS ACTIVIBADES DI EYALUACION DE IMPACTOS,
VULNERABILIDAD Y ADAPTACION AL CAMBIO CLIMATICO
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Status of development of national adaptation

strategies
Adopted a NAS Preparing a IVA
NAS assessments
Finland (2005) Czech Republic Austria
France (2006) Norway Greece
Spain (2006) Romania Iceland
Netherlands (2007) Estonia Ireland
Denmark (2008) Latvia Lithuania
United Kingdom (2008) | Portugal Sweden
Germany (2008) Switzerland
Hungary (2008)
_,  Source: EEA, 2008; PEER, 2009 European Environment Agency ;;;5



Delta committee plan for Netherlands (2008)

Maximum relative
sea level rise

65-130 cm
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Recommendations for the future
(Netherlands

. Flood protection level: raised by factor 10 (assuming a
regional sea level rise of up to 1.3 m by 2100)

o New urban development: cost-benefit analysis for flood-
prone areas

e Areas outside the dikes: users are responsible for safety
. North Sea coast: continued beach nourishment

e Wadden sea area: monitor situation, depending on sea
level rise

. South-western delta: additional sand nourishment and
technical interventions storm surge barrier; enforcement of
dikes; temporary storage of excess water from Rhine/Meuse

. Major rivers area: measures to accommodate 18.000 m3/2
(Rhine) and 4600 m3/s (Meuse)

. Rijnmond (mouth of Rhine): new closable open system
° IJsselmeer lake: raise level by 1.5 m gradually
. Delta Act, and Delta fund to be established

Total costs: 1.2 — 1.8 billion euro/year

36
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UK approaches to biodiversity and climate
change adaptation

conser\"ng blOdiverSity in a England B|Od|ver5|ty Strategy Natural England Commissioned Report NECR004

changing climate: guidance Climate Change Adaptation

on building capacity to adapt Principles Climate change and biodiversity

adaptation: the role of the spatial

Conserving biodiversity in a changing climate planning system

First published 02 April 2009
Published by Defra on behalf of the a

UK Biodiversity Partnership % de fr - @
A EA Daparimant fo Ervirsrment EMGLAMND www.naturalengland.org.uk
d efr a ot Read e
Department for Envirorment
Faod and Rural Afais

Defra, 2007 Defra, 2008 Natural England, 2009

/
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Responses by blodiversity/ecosystems 10
climate change and main adaptation principles
(UK)

Maintain and Accommodate
increase ecological change
resilience

n
ow
Integrate Develop
action across knowledge and
all sectors plan strategically
Natural England, 2009 Defra, 2008

a8 European Environment Agency ‘%&
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Example of national plan/portal (UK)

UK - Adapting to climate change - Microsoft Internet Explorer provided by EEA

==l x|

; (' K Climate Impacts Programme - Home - Microsoft Internet Explorer provided by EEA 18] x|

) @:;; - Iﬁhttp:ﬁwww.uk;:ip.org.ukl’ j |E| |£| IGDDg|B |P "|
@ - - @ - gpage - @Tnnls = ¥

{“" fﬁi’ ﬂ UK Climate Impacts Programme - Home

r LK Cilmate
Impacis Frogramme

Home Understanding climate change Tools to help you Who we work with Work in the UK Themes About UKCIP Quick links zearch thiz site...

) Climate
The climate is changing - Digestclimate
what'’s the Outloo k for you ? biodiversity rainfal

human activity

The UK Climate Impacts Programme (UKCIP) gardens fish UK Climate
helps organisations to adapt to inevitable climate Projecti
change. While it's essential to reduce future temperature
greenhouse gas emissions, the effects of past LCLIP chelsca encus

grnissions will conlinue o be el [ur decades. .
UKCIp02 movzren UK

Since 1997 UKCIF has been working with the public, Climate Projections
private and voluntary sectors to assess how a changing :
climate will affect: UKC|p08 the

BRAIN UKCPO0S
strends

construction
warking practices

demand for goods and senvices
biodiversity
senice delivery
health

_..and much more.

Hews headlines:

a8 09 0 0

Hew name for UKCIPOS.

Delay for UKCIPOS launch announced.
Warmer temperatures, heavier rainfall, rising sea levels:
Click here for the newly revised ourwebsite can help you to understand climate change
Adaptation Wizard. and how these changes might affect your organisation. It
can help you plan to adapt, so that you can prepare for
neqgative impacts, and take advantage of any positive ones.
can do to adapt to climate change, We have exe_:mples_nfwhat_penple ha'-;g all_'eau:l'y' dane to
inl here adapt, and links to information and advice in your area ar

For guidance about what individuals
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Example of national plan/portal

{_'_;'BMU - Klimaschutz - Downloads - Deutsche Anpassungsstrategie an den Kimawandel - Microso

o =181 x|
vﬂf g e -:v;.'\;:. v I http: e, anpassung. net/ j |E||E| IGongIe |p '|

@v v@ngage-@Tonls- i

rFY
Inhaltsverzeichnis | Uber KomPass | Impressum | umweltbundesamt.de —

KomPass :: Kompetenzzentrum Klimafolgen und Anpas...

Umwelt -«
Bundes  ¥*
Amt @ KomPass

Fiir Mensch und Umimelt  Klins

KomPass
Kompetenzzentrum Klimafolgen und Anpassung
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FACHINFORMATIONEN  KLIMASZENARIEN NETZWERK AKTUELLES I
FACHINFORMATIONEN PROJEKTKATALOG
Klimadanderungen » Startzeite
beobachtet . Aktuelles
o Kompetenzzentrum Klimafolgen und Anpassung
zukiinftig » Sechster Newsletter

Klimafolgen &
Anpassung
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Anpassung in EU-Staaten

Suche ) i ) ) ] ) S » 11.07.2008 - 19.04.2009
sich ziehen - auch in Deutschland. Daher braucht eine zeitgemale Klimaschutzpolitik ein 2° - Das Wetter, der
l:l q zweites, festes Standbein: Die Anpassung an die heute nicht mehr abwendbaren Folgen Mensch und sein Klima
Expertensuche des Klimawandels als Folge des Treibhausgasausstosses von gestern. Um die s 27.02.2009 - 27.02.2009 1.
menschliche Gesundheit zu schitzen und wirtschaftliche Sch3den gering zu halten, ist es Regionalforum des
dringend erforderlich, sich bereits heute auf zu erwartende Klimaianderungen Projektes REGKLAM —
Service einzustellen. > 02.03.2009 - 04.03.2009 L|’

Der Klimawandel ist eine der grolen
Herausforderungen fur die Menschheit. Wichtigstes
Ziel der Politik zum Schutz des Klimas ist es, den vom
Menschen verursachten Ausstol an Treibhausgasen
Zu verringern. Der Ausstol an Treibhausgasen - wie
Kohlendioxid {C02) und Methan - sorgt dafir, dass
sich die Erde immer schneller aufheizt.

Um diesen Trend zu brechen und gefahrliche
Klimadnderungen zu vermeiden, steckten sich die
Staaten der Europdischen Union bereits 1996 [1] ein
anspruchsvolles Klimaschutzziel: die globale
Erwdrmung auf hichstens zwei Grad Celsius (°C) Uber dem Niveau des 19. Jahrhunderts
zu begrenzen. Doch selbst ein vergleichsweise geringer Anstieg der mittleren globalen
Lufttemperatur um bis zu 2°C kann gravierende Folgen fir Menschen und Umwelt nach

behandelt die Deutsche
Anpassungsstrategie
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Relevant EEA activities

Strengthen the Knowledge/Evidence Base (by 2011)
o Support development of the Clearing House
. Regular reporting on CC impact indicators (with WHO, JRC)
e Assist in developing vulnerability and adaptation indicators

Mainstream climate adaptation into key policy areas:

e Contribute to guidelines and a set of tools (guidance and
exchange of best practices) by the end of 2009 to ensure that
the River Basin Management Plans (RBMP) are climate-
proofed

J Help ensuring that climate change is taken into account in the
implementation of the Floods Directive.

e  Support the drafting of guidelines by 2010 on dealing with the
impact of climate change on the management of Natura 2000
sites

o Help ensuring that adaptation in coastal and marine areas is
taken into account in the framework of the Integrated Maritime
Policy, in the implementation of the Marine Strategy
Framework Directive and in the reform of the Common
Fisheries Policy

European Environment Agency }; _)



Draft EEA report Vulnerability to climate change and
adaptation to water scarcity in the European Alps

Review to start soon; publication mid/autumn 2009

Alps (Europe’s “water towers”) feed large water catchments
(Danube, Rhine, Po, and Rhone)

Case studies on water resource issues: Austria (Lavant
valley, Vienna), Italy (South Tyrol), France (Savoy),
Switzerland (Valais), Slovenia (river Soca)

Legal requirements (EU WFD), economic incentives (e.q.
water prices), availability of technological adaptation
solutions (e.g. drop irrigation) and concrete water resource
problems are important for adaptation

Key however are also institutional and organisational factors
(involvement of stakeholders, multi-level governance)

A proactive, precautionary, long-term, integrative,
participatory and adaptive water resource management
approach is key for successful adaptation ,

e emCase Studies
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Conclusions and recommendations

Adaptation to climate change has only recently started,
some MS are advanced (with a national adaptation strategy)

The White Paper provides a comprehensive EU-wide
approach (phase 1, 2009-2012; phase 2 from 2013)

Strengthening the Knowledge/Evidence Base and
Mainstreaming adaptation into key policy areas are
particularly important

Adaptation will be key (especially for developing countries)
in a future post-2012 agreement

EEA is contributing and will continue doing so (e.g. proposed
Clearinghouse, indicators, regular EU-wide assessments,
guidance related to water and biodiversity)

The proposed EU Clearinghouse can have many benefits for
governments at various levels (in line with SEIS)
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YOU CONTROL
CLIMATE CHANGE.

TURN DOWN. SWITCH OFF. RECYCLE. WALK. CHANG

http://www.eea.europa.eu/themes/climate

http://ec.europa.eu/Zenvironment/climat/cli
mate_action.htm

http://ec.europa.eu/Zenvironment/climat/ad
aptation/Zindex_en.htm
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